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c itisii 3 ] iuiB«^KmiR^ mm&mmxh ^ 
I imm 7 ] msm 1 - 6 o^mttSMtoff^j^xii 



^mmw 1 ^ L 7 cov ^-mMzmm^:'^mxmm. Lfz 



-oX. Mfl;^J!cai«^^it^]ai^ri^L7<7)v^-rfL*Hc 



[000 1] 

i®. m.^mTmfm^m^m.<^»)5mf<zmth » s 



[0002] 

xmxf-Wi\i^mTb ^^mmf-Wi\i^mi-co 2 a^;?)«$n 

EMhSg-T) . ^M/^e/Ai^ (OTM I MMh 

B&-f- ) , mm\mM ( s c e Mi; B&-r ) ssc 

[0003] FEMfl:^JScai*^COPJi: LTti, W. 
P. Dyke&W. W. Do 1 an, "Field e 
mission", Advance in Elect 
ronPhysics, 8, 89 (1956), 
tie . A. Spindt, "Physical Pro 
perties of thin— film fiel 
d emission cathodes with 
molybdenium cones" , J. Appl. 
Phys. , 47, 5248 (1976) ^(CfBlscOi, 
crif)^^i^tlX\-^^ . 

[0004] ifz. MI MMSTJ^m*T<7)Mi: LX 
{i, C. A. Mead, "Operation of 
Tunnel— Emission Devices" , 
J. Appl. Phys. . 32, 646(1961) 
^ tlEifecT) ijCOtm^ fxX^^h <, 

[0005] ^LT. SCES«^Kaj*^iO^Jt LT 
{i, M. I.Elinson,Radio Eng.E 

lectron Phys. , 10, 1290 (196 

5 ) ^tiStt^o so^ijn fix I , 

[0006] itoa*>SC Ea«^Jfcai«^ fi. 

\,zm^^irifzA<mm<^nmz . mmiizmi^zw&^'-^-t 

[00 07] .Ic7)SCEMfl:^iS:ai5l^i:tT{±, Sn 
O2 flKSrffll'^/ttiO [M. I. El in son. Ra 
dio Eng. Electron Pys. . 10. 

1290 (1965) ] . A\imW<zi:hh(n [G. D 

ittmer: "ThinSolid Films". 
9.317(1972)]. In2 03 /SnOimM 
\,Zi.^h<r) [M. Hartwe 1 1 and C. G. 
Fonstad: "IEEE Trans. ED Co 

nf.". 519 (1975)]. :fy-ir^ymm^z^h 

^>c7) [^tKA fill: ^2 6^. mi^. 22s: 



(1 983) ] mt)m'^^rix\^h. 

[0008] :iixtycr> s c EM«^Jfeaj*^<7)*M&1>^ 

tc^jSiwts^-r. mm\,zii^^xnimm.xhh. A\tm 
wimmx. ummkcr>j'<^~y\,z^ xj-<-v9xmm.^ 

^' t mitt h mwm i o m^sscmgu 5 $ ti 

■So i^. H4i«0*^fl;ffiPaPSL{i:. 0. 5mm~lm 

WJi. 0. 1 mmT1S/E^tlTV>-g.o 
[0009] <ltL^>C?)SCEM«:^S!cttl*^tfc 
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x'hh. m^-m^w>'5\mwmmA<7i-mz^ 

[00 10] 

[0011] tfzmm\mm4c7)mmt. ^m^mit-^ 
m<7)mmixui>zm^ ■ ^m*. mmMmzx 'o^m^ 

izj^'on-oxi^fz. z cofzmmMi^z J; s ms.(oma 
^m^mmmtiiimms^itt'¥i-\^miom.mi>zx 

[0012] ^^w^cr)^mi. fj-t)-^%mc^wmMi 
Lx±mm><zm^wL^m^^mm- h^t ti^m 

m-thzti^zht. t.fz-, ^wnm\(o^mi, mm^ 

[0013] 

mmi:fm-ri>fziib<D^m/'(¥m'i ^mm^mi±. 
±mLfzmmi:mf&-t^fzmzmMmiLfz^^. 
minm^i^mmjimizii^^x . mmmzmf^^^mi'ik 
tam^^tsmmimm^mmm^ -y^m^rmmLxm^ 

[0014] t-^Jb%. ^wMcomrf-mtam-fcommyj 

mii. nm-t^mmmi,zm'^iikiii^^^t^mm\mm^ 
mm-i>vf-W!.iiimi'comm:f3mizi5\,^x. luie^mtt 

^tsmm^mmc^mmxn^L. iX'^^xmummc^mt 
^h^mu^:^t£mmm^ -y ^mmmmmzmmLxm 

[0015] 4?^^. tfriawi4?iM*«?jjg-r-s.x^ico 



-y ^mmimimzmm^m^z^^'yx i^^w 

^x-mmmi>zH-^Lfzm. i!K^^X'mm\mm<^mb^^ 
:i>^m^mimzmmL . mzmmm.>< -y^^mi^mm^ 
izmmLxmimmimjm-i>j:mt L-ct^v^„ 
[0016] :^^m<Dm'7-miiim^cowmjfmxit. # 
izm^mmm-fybmrni^mMxh ^$i6ztmft.L 

[0017] :^^mii. tm^ikmm^^m^^fzm^ 

[0018] :^mmmTm.cr)9mj5m\i.. «^sfetti« 

mxh -5 X . is«-?stai«^^*^BH<^ Hfriam^scm* 

I'l^Mmijmx-m.mLfz ^ t ^wmt-t^ i <7^xh i . 
[0019] ^mmm^mi'<Dmmjrmi. m^j^m 



20 



30 



40 



50 



m&fthi^iDxh^. 

[0020] ^mmmmm^m<r)mm:fjmii. 

t. tm^:^-^miii^ti^m^imfx^^-t^9t^i^ 
*fmm^-izm-:s^^x^mm'7-^mii\si-^m&^Mm 
■t^Mmms^t^: ftfit- ^ mimmmmcomm-nrnxh 

m^j^X-m^ Ltz i b •!> t (^X'h h . 

[002 1 ] ^wmwfmm^<rymmim^zxf\^ 
mm:^h. ttz. mmzm^miiimmmmm<7)mm 
^mthztti^x-^^. 

[0022] mTt,z. ^^miom^m\iim^<7)mkj3m 

iz-^^^xmL<im-th. 

[0023] tr. ^WMcom^miam^commizm^^ 

htii>mMz-:>\>^xmm~th . 

[0024] mmm^m^mf&'t^mm. mn£p 

Pd. Ru^Oa^Ms Au. Ag. Cu, Cr. 
Ta. Fe. Pb. Zn. S n^<7)^M. i^^hh 

[0025] :^^Hj-c{i. mm'mmmcom0i<7)m 1 mm 

t Lxm^mm^ 'y^c7mt^j:hmm^. mmc^mrnxm 
m±.izii[4--ti.. zcommtLxii. ^-y^<^mtt;:^ 

—mzii. 7i<.tfzi,mmmi<zj<-y^(7)mt^h 
mm^mm^fzit^m. Ltz i> mm^ . Mm^iz 

fztx. {fig^bjR-x xcoymmmf ^> ti. ^ « 
[0026] tfzm-m'&mmcMt^^^mtmmt t 



(4) 

5 

[0027] ^mm^ -/^mmmii. ^mutwcm^ 

[0028] tfz^m-^cnmi/Z^ ^ ^y^mcr)m^i:M< 

ix-S„ 10 
[0029] P Hpl^Ji: LT{±, ^HMit-t 

[0 0 3 0] ttzi^^tmtLxi±. i^j^ym-t-h'j^ 

yhUxrJ'y— /L-TSy. JL^Vyi^T^y. ^''JJ^ 20 

y^ :^)VVT^jyx.y—)V^ i^^j-jymti^^^^hti 

[003 1] im??u. ^ y^c^m^mim&t^ t 

[00 32] mz^ m2immL^^^'^ . ^^^^sjorn^ 
mmm^commz-y^ ^xmm^^ . i lt bo 

[00 33] n\ii]^?>m^'mm2iixif3(^mmb ix 

g, Cu. Cr. Ta. Fe.W. Pb. Zn. S 40 

[0034] *-f mffiP^PiL 1 tiiscw^ry^^'x hn-A 

y^yjmm. a^v^. m^mmmzma'ri>mKtm^ 

miiiLnhm^mmmi^zj:'o^^&^ft^^\ MtL<i± 

[0 0 3 5] ^^mffiSSWl. *^fl:®2i3j;r/3<7) 
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fl:ffiSSWl{iltjumj;01:H^mt-SiO, «^«ffi2 
J;t>"3(7)M»d(i:^n:t>'i?^X bn-A i OiSCX^mf 

[0036] HI tc^$^i/c=©-^/::(fC-^< , ^ 

1 ±t:. wttai^4 . n^^hm^mmi^ 

S>r[filt-|.*^mffi2fcJ;tX3P^^T;&im-fScaiSEi: LT 
[0037] *fl:ttliigi4 tii, Hif ^rm^s!ctu#tt^ 

*fatV^« -^^^MiSti. »^^Bffi2. 3^<?D.XT->/T;^f 

^sv-i.\ *-f«®2. 3^<^ffiis;ffi. «^ i&ttiSP 5 CO 

J;txf^^^a«7 =)- - s y^^ 

^-j^t^i:,m.=^:^y^':x h o-AcoffiHii-r^ <r h 

^L<, j;'9*P4L<{i:10Aj;'9500AcO^Hfc^ 

h<yyif^\^. ^tnmKMi-. Rs ^no^ *»^.io^ ^ 

^^ifi \ (Tmmmmji.^ . r=rs ( i/w) t^i^ 

fitcoi^Tti, mnM^m^izmfxmmt . y^ 
~^y9'mm<t.:Lmzmi^fihio(^x'\tt£< , Mtms^ 

Sr ^ t $ li: T ft ffiKt^H ^ ?FM-r 3yi!JM Sr a 1 60 
[0038] CTxE^Smiu^Mt liSJcO^ 

Tv^i.. mS-?(7)fi^^{i. l::t>'^xha-A3&^fetfc^ 

:t >':?''-X b n— AOteH. If?4 L < ii 1 0 A>6*A> 2 0 0 

[ 0 0 3 9 ] ^ii. *BHffl»-c{iJi»t: ^mmH-\ t 

[0040] /hS^S^Sr r^^l^j i:ii?tA\ itiJ; 0 

yX^—\ }inJ^^h.\i)h.<'A'jir>tVZ\^h . 
[0 04 1 ] \^ti^^ti:ff . ^tLmcOit{i:M@^;-ic7) 

x\if£ < . n'com^^mjzms Lx^'-m.-t^Mzx o ^ 
[0042] ^mmmmmmm 14 mm- mn^^ 

(TKT^ffi «i, SAtiiltS 1 9 86^9^ 1 B^fi^) 

[0043] ^:^Tmni^tmdt^i,zi,t^<7)m.m^ 

fiV>fcV i2 — 3//mgK:6»ii> 1 0 nmU^^X't L, ft 
tcS^^K^ tmot^ immti^ 10nmgJKj5^^>2 — 3 
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7 

( 1 9 5^— 2 2 — 2 6^tS) 

[0044] ^ mm.m-^mmmm&(^ 

iyj^^h" (1981 — 1986) Tii. &-?tO:>';t $ 10 
(@) J&ifcj;'?- 1 — 1 0 0 nmO^HOijtO^ 

(ultra fine particle) iiDf 

t l>zLfz. -t^tl mcommi^liisJ:^ 10 0— 

103 m<^^-^com^com-^i^b\>-^ozti,z^t. 

JifBH *i;HBaaijtg 1988¥ 2^-i>'l— 4fi= 

iJ'-fcBftmi.j (|3I#2'<->>"1 2— 1 BtrS) o 20 
[004 5] ±IEO j; d ®a^^rDfW':fr^ , 

^f^x\ ©soTPm^A-i oAms, ±pmisc/xm 

t) to ^ jg-t i t -r ^ , 
[0046] «^ jgtaisp 5 , #mffi»Ji4 comma x 

mm^^mmmmm^mc^mmwi^zi^^Lxn ^ , m 

•MM'&^tLh. «^mi±lg|55 0rtgEtc{±. ic^y^-xh 

JK4Sr«fi!c;-r-g.W4<^7t:*cO— g|S^5^u{i:^T<7)7C«& 30 
[ 0 0 4 7 ] . ±34^0 S C ESm^ Sfetii^^OftP 

*-ffi<?0— MSria 1 Srs^-r. 

[0 048] 01 tiSV^T. l{i*6i^a=K, 2i5i.-(f 

sim^nm, A\mwimm. 5im^w.\i^m. en 

[0049] .r ,r T-ffl V ^ s 'mMH^mm. 6 « . ffiS 

T t1S^5^-Wi*^. #t:+I*n g:*^^>a+j« gc7)iSHTl« 40 
[0050] JjJlTtcMi: tT . ^Wkmt^^nM^ -v 

mm Ltivm.^m^<^mmfm: . m i t^zm-o xm 

t j; ^) , ffiStta^ 1 Offl±ic*^«ffi 2 J; t/^' 3 Srff^ 
JS-rS (01 ( a ) ) „ 50 
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2 ffiSittS^ 1 . m^MM 2 j; t-^' 3 <7)rHl (- , ;^ 'y ^ 
(?)^ii:^-&SSJiS7 (fchi-tfiS-fLm-xx^^giS) 

-th (HI (b) ) , cois, 'mmi cmw.i'^^i^kfL 
mzi.'ox. mmm 2 ^ /cjin 3 t^-ri a ^f^^i: 

\m\^<t£hX^\<z-th<ryifi-m.± \.Vk. 

3 ±fex^^ig/::Sfi^^7k^L, mzmwmm.(m. 

b ^j:^^mmmmxhhUiv^=7 'j^j^mm'^i^zim't 

hb^ W^mm\iZ'®M\^X\^h S xx^^ifv^'^'' bWA\M 

•I. (01 ( c ) ) , 

4 ^0»>K^4S«»^-y^?§tt]tC?I}f L. WIS^W 

4^#m$-ii-^ (01 (d) ) . ^fc. :^^mxn. m 

5 JniKblfi!c^m\ #«fi»iK4^?i9js-r.|., 

6 #-?fl:=^2fcJ;V3r^fc, ^0^^<7)fl;iitcJ;oT. 

am ^ - 5 >- i^'M *r V \ M 4 Sr MFJf W l,Z 

[00 5 1 ] :$^miM<omm'\mmcomfi^mxu. mm. 
cr>M\^'t^m&t:^^hmwjiizmm.mzmmin-^L 

[0052] mm,y * - 5 y^(^msMmcom^m4 iz 
[00 53] mjEis?e«i. ^vvxmBmfi. lv-^. i^i 

tCJiv Vk;5^jS^©fiS:S«ffi b Lfz^ VV-X trMMmzmiU 

-rS04 (a) Iz^Ltz^'^b . ^Vl^X^mMimM^ 
■^^^:^)i■^>fl:J±^^7^X^E|:Jp•r"i.04 (b) dz^Lfz^m 

[ 0 0 5 4 ] 04 ( a ) (:i3(tl> T 1 2 timffiiffe 

ff^iO>'N7l'>!.i|iIi:^N7kX^PiT-^5^ , il^T 1 {i 1 v-f ^ 
n#— 105yg-\ T2{i. 1 0-7-f i^a^^— 1 0 05 

U #<?)liHT-ia^ S n , ifei^iSr* ffl ( a« 7 ^ - 

wmi^z&txm'S.mtK^tih . z(7^xd ^^i^coi^t . 
i±^Amzm^^iti>i:,coxi±^j:<. m&m^b'mmco 

[ 0 0 5 5 ] 04 ( b ) ttStt-i) T 1 RX/T 2 (±. 04 

(a) iz^Lfzcobmmb-r^zbti^x^^. ^nm^ 

i^«f6 ( MM 7 5r - 5 > 7"'B#o t° - fl:J± ) fi: , x. 
{S\ 0. 1 VXT"yT^-r^. iiJp$ii:i.^i:*^-C# 

[00 56] mmy^—^ y^-mMm^T^mn. ^vu 
xmmT2^i,z. mm&mm4$:mpmi,zmm. 
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1 0 



mtcDifiMtL^^. 'iSmtxmbli. ^KDTMizXK). 
[0057] Stt^L,x?i{i. mtl£. -^mWAcr>^'x^ 

jvfjy^ Tivry. T}v^y<^mmmYjmWi. ^# 

mmYjYmm. r)v^-)vm.. rjvf^Ym. "rvy 

r^ym.. ^jcy-zi-. tii^if-y. 7.}Vitsymm<^ 

jL-9y. Tuj^y^j:}£Cn H2„+2-C'^§ixl>ISfa^'fb* 

^;PT5y. 7:Ey-;i.', mm., mm. ru\^^ymm 



[0058] •vStt^tXSc7)*ITWS{ill^«I IfhWi 

[0059] mMmfm.m\t-^mhi>i. ^^^yr-( h 

(I ^> mi\^^ms^nmmu o p g . it^i-w^fi p 

*^ff^M*GC) Sr^-^-r-l.. H O P GJifiJi'^:^ 

yT-( h cD^s^mm. p Gji^ns// 2 0 0 A@ 



.^ClSIISjt*^'^^gLtlfci>«7). GCiilSBl.S3^J^'2 OA 

■^m^i^) x$) D . ^co^mii 50 0 Aarcommt 

[0060] zco^o ^T.m^mxni^ixtim'f-miiim 
m^f^cr>^mm«i:Mm^^jMxhh. 



10 



20 



30 



40 



mT<Dmmzmm^^x.^£^^xo\,z. y^4)v^mmL^j: 

y!r<yy\ A :^yr^yrm<^m'&mm:^w&mf^ i b 

[0061 ] HuiffiStt-fLoXS-C-, ffM^Si: LTvftfifc; 

%^(r^mMVLV^mm\Y.-^\m\mmfz{z¥m^t^\^'itw.x- 

1 X 1 O-STo r rUJlTj&W^ L<. $^>t3{ilX10 

-10 T o r r iilT//^t tC» S » . $ ^ 

i-<r>mmi:}L<^mM^\>zx oaitiiims^^t^j; off 

~3X 1 O-'^To r rmT3??WiL<. ^(^I,Z1X10 

-8To r rl.UT*^'#(:*ft tV\ 



[0062] ^^^liX@^fTofcf*t7)IBiljB#iO#laijn 

L\w. ztLizmhi,cr>xi±^<. ^mmm^^+^m^ 

[0063] ±aiL/^Xg&^Tt#^>ix/::2|s:^HJ&3affl 

^m^^m'¥-w:iiim^<7)m^^iz-:)\^xm5. me t:# 

[ 0 0 6 4 ] HI 5 ii. mm^mmco—ffiii^-tm^m 
X'h'o. ^(DMmi!immm.i±mmmmmm.kLx<7)mm 

ihrntxiMtxi-^^. msizii^^xh. m2iz^Lfz3 
iiLtm t3mzi±m 2 Ltzn^t im— £o^?-t*# l 

TV^^, HSt^fcV^T. 5 5 {mS^tlT'S> 0 . 56(4 



50 



^f-mms^xh^. 5 la. «^feffis^(:ig^mj±vf 

^mm. 4 j^iiix ^ i f ^ -m^-t ^fznb c^m^m 
it, 5 4 {i*^cDm^ scmsB i 0 mm^ti^ Mmmm, i 

Kmffi 5 4 tcrnH^ t'PJn-r-S> /ii«^i^«J±mi® . 5 2 i±# 

^fzi^commfx'h^ . —mtLx. ry—vmmcom 

1 k V— 1 0 kvcoKHi; L. Ty—vmMtm^ 

MiUm'T-b i?)SgitH^ 2 mm— 8 miacDmMt LXM^ 



(7) 

1 1 

[0065] KS^IIS 5 rttcti. ^m^coMmiWcT) 

T-mm<n\:.—9~\,zX 0 2 0 OKiTMT-§-g>. Is!-? 
[ 0 0 6 6 ] El 6 {iH 5 t^^i^ Lfc*S^!aJl^Mtrffl V 

m^^ixfzmm:^^ i e . i f hm^ms.^ f 

m«Vjft I e timTWifi I f (Cib^vT* t < /Jn§ I. >OT\ 

)vxh h o 

[0 0 6 7] El6A^^,i>B3Ji7:)^^J;3(c. *^Bf?Srjiffl 
[0 0 68] IP*J, ( i ) *3ll^iifcSmi± (t^V^fl 

^ h mMi.zik\i^w^i. I e timm L.--nL%\ ->«j± v 
s 0 , jfcaimjis I e \>zm-h mm^j: l # v ^mjiv t h 

[00 69] ( i i ) mn^Mifi I e ^m^VKv f t-^ 

[0 0 7 0] ( i i i ) ry— Hmffi5 4t3Ml£§^i-S. 30 
[007 1] i^JLhOgfeHBtc J; >Oim^ti^X 0 iz. 

[ 0 0 7 2 ] H 6 tBV {i . fSi^miL I f ^mTMii 40 

LzMLx mmmm.m±mM''im ( . r v c n r # 
[00 73] ^mm^mm^m^xmi^mtiimi'commm 

l,Z'0\<^Xli}.Ti,zm^i> » ^^BJ^jfiffl BTtg^r S C E Mtt 
[0074] Vf-l^liim'T-coMmiZ'O^ ^Xli. coi, 50 
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[007 5] -Mi; LX. muzEmLfz^mcom'f-M 

x\ mm=F-m!>mT<^±Jn,z'^Lfcmmm 

i: muz^ m^mtam^^ y^jjmM/yyji^ifzmfmz 

mmm t . m tmzm^ixtzmm.c^M^w.iiim^(^nm 
c^-^fi. y^^^mimz^m^zmmL . lait^ijtiEs 

{zmmzmwtthh<7ytfim'f^ixh. >i«j; a^-toji 

[0076] 3|s^B^^3ifflartg^c S C EMS^JSEffiS^ 
tC'^t.^-Cii. luaiLT'chtJO ( i ) irV^L ( i i i ) cD 

[0077] ]iiTdt?)MBit:*-:>"# , ^wm^mw^^ 

0 7 SrfflV ^Tf^jaj-r „ IH 7 tt3 1 -^T . 7 1 

7 2«x:^r[ft]iS^. 7 3{iY^r[^aiM■r■^>'l.« 74 

[ 0 0 7 8 ] m:2^<;OX:^rf§Iffill7 2{±DX 1 . DX2, 
:fj\^M?M7 3i±DY 1 . DY2. ■ ■ ■ D Y ntOn^lscO 

iMiO^O. x:^[ft]ieM7 2i;|s]«t:ffM$tL^» d 

ixA.m3tscox:fe-|faiait7 2 i: n3(s:i7jY:fe-|H]iaia7 3 tco 

mzi±. ^m^comrs^mtimfi^rixn o . mm^t 

mMmizmUX^^^^ (m, na. ^tt^iEcT)^!^) , 
[0079] :^l2I^StOJira*6»jl{i;. EPgiJ 
xy\°>y:J'a^SrfflC^-CffM§ix:'iS i 02 ^TlfBlt 

$ix-s„ x^fmiBi 2imf^Lfzmm7 ICO 
^mmt-mzmmmmxm^^ti. mz^ x:tjfi]ii 
m7 2t Yyj\^mM7 3 (T^^c^comiiiMizmt^^ j; 

oi^z. WM. mm. mm^m's.m&^fii. . x^jmim 

7 2i:Y:fr[B]ie^7 3{i. ^fl^'tl^\-^^'¥-b LXB\^ 

[0 080] SCEmMiiimi^7 AiWi^-t^—Mcom 

i^m^) Ji. m:^cr,Xjjm?M.7 2 h n3^<7)Y 



(8) 
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[0 08 1] nmi 2tmM7 3^mm-hm4. 
\ m^mifin—x'h -yxh. t tz-tti-^tim^^x h x 

[0082] x.-n^wM7 2 tti. y^i^mzmn l/^ s 

m*^ 7 4<:>-)^n^xti\t-^r[zmtx^mti>fz)^cr,. 

[0083] ±IB«fi!c.tfcVi^T{i. mm:-? h 'J Xffi 
[0084] <!<?) i d h 'J :?';^ieMc?)«^}liS: 

fflv ■^xm^Lfzmimii^^mz^\ -^t . a s > m 9 at/ 
01 o^mv^xmm-th. msit. mmm^mm-ff^^-^ 

^■^^■')\^<:r>—mi^'tW^MX'h^. 09 {±, HSoBffi 

N T S C -fi^c^) r- U- f fl-^fc jE t X i^dtz)^ (TM 

le Lf^m^-issM . 8 1 \in^m^ 7 1 ^ la^ l u 

TTP— 8 6{i;^?"9xa:^8 3<7)p*JBt;M3HK8 4 

t ;^ 3^ ;W S' -y ^ 8 5 § ft/^^ :7j;— XTl^— ^T■ 

^) « 8 2 \t-^^wz'h K) . m^W8 2 izi±. 0 ry 

^m^'^xmrn^tix^'^^. 8 8i,mm^xhKi . mta 

mmfpx\ 4oo—5oo^<5Dia^tE 
mxi oj^m.±.mfS,'t^^tx\ mmLxmf&^tih. 
[0086] 74 limTmiumTi^zm^^h .72.7 

tifzx^\iiimmRx/Yijmmxh ^ . 
[0 087] ^'Hi^s8{i±3^<7)^<, xr^— 
^ 8 6 , 5:Sf#8 2 . u rri^- h s 1 -cwj^sn-i. « 
y rri^- b s 1 7 1 cow^m^-t^ a w 

■C'i&^t^^^^i./v:^6, ^7 1 si^x+'i^^m&in-^m 

■^m^mco u T7°i— h 8 1 ft^^t -A^x § 

ap^. a«7 1 t[ti«:£»#8 2^S*L, 7x- 

XTl^- b 8 6 . ^it#8 2at^'^7 1 X^m^8 8 
7V— b 8 1 rat^ , x^--^— t J; {fix S ^H^O^It 



1 4 



10 



20 



[ 0 0 8 8 ] la 9 m^m^^-tm^mxh h . 

^^t TlFtfe^S: Sir < -r -1. C ^ ^: , m.^m 8 4 1 

[0089] ;if^x*M8 3 i^zm^i^im^-t ^irmn 
mx^ i> . 'mytms a a^nmrn^zmmi^^ ^ s 

b . 9m^^x^4LLfzn^:^ycommzi:^ir;><~=j 
m3feM^»fA, mym<^\Hm{Mmm(^w-m'(t^ cm 

^y^)V^yyi bm^ixh) Srtfv\ ^of^Ai 

[00 90] y 3.~7^TV~V8hl,Z\t. ^\,Z'mm8 

4 O wit ^ 1^46 S i6 , StKM S 4 ^0 j'hfflW 
30 «i (^0*) Sr^{tTi>J;V^o 

[0091 ] m&<rmm^'^omz\±. ^sr 7-0*^(4 
[0092] m8\,z^\^fzw^m^m%. mutm:f 

c7) i -5 Kit 

[0093] ^^[.8^8 8J±. |yaiC7)SS^l:Xgh 
tTf^mt. 10-7Torr 

40 ■^w^m<n^-%'}ft^:\^mmmz^^tz^k. j^±*^js§tL 

-;9~mm^ii^^j:'>^bi:,X%h. 9m^8 

\mmmmm^m^fztm.zi. 0 . ^'W^ s s i^<?)fjt 

^"jfXh 0 . J; 0 . i: 1 X 

10-5 ;3r\,'iL{41 X 1 □-■'To r r CO«SJKSrSt^-r 

50 5i^^MJim<7)Xg{i:, 3ii:iSS-c#-i.« 
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1 5 



1 6 



c 0 0 9 4 ] -^Mv h 'J ^ :xMScom'f-m^m^-^ 

Lyt:^^N°^-;Pt. NT s c^rs^tOT-L- t'fi-^tc 

10 1 tiiiis^^N°^-;i^. 1 0 2it^m^. 1 0 3{i 

MiffESS. 10 4 lii^y h SyX^Th 1 0 5 {i7 

^ U , 10 6 {i:mi^5^it[H]lf& . 1 0 7 Ji^P 

fi-^^^fl. V X i; V a t±ii:ePt«Ei!S-c* s . 

[009 5] m.^r^^.)V \ 0 l«i:. S^Dox l^V^t 
Doxm, S^D oy l^rV^LDoy aVftJi!^^- 10 

[0096] y 1 ^rVi> LD y n(C{±. lulE^^fi 

h , itffiiM^ H V tti. ita^mjEilv a i 0 , Mi.(i' l 



Eg, 



[00 97] 102 tCOV^TfJJBJ-ri. o |5lig£# 

pf, S l^V^LSmT-1ts5:Wt7KLTV>.|. ) h^. #X 
-y^y^'S^ii. lfii>t«J±i®Vxc7)ai^3«J±i,L<{d: 

0 [V] iif^yYv^jv) (r>\^inxt^—ii^MUL . 

10 1 OsQ^D x 1 ^V^LD xmi:fl;f\WtC 
®i!§iX^o S l^\,^LSmCO#X-f ■y^yi^'S^Ji. 30 

MffliESS 10 3 *^m:'3-f-.SMtPfi#T scan tc*-:?v^ 

[0098] w^nsMv x ^mcr>m^\,zi± s c e 

[0099] ftijfPigg&i 0 3{i. ^x-n-thmm. 
if^^zm^x ^xm'cmm.^^mihfih x a ^z^n>mM'^ 40 
im-^^^hmm^^-th. mmm^i 0 3(±. mm 
^"^mmm 1 0 6 i 0 jifeixi. iBiKam^T s y n c 

Tm r y i7)#$lJ«i-^^^-r-& « 

[0100] mmm^'Hi'mmm 0 6{i. ^^hsPy^^^^A^^i 



±. Ts y n cfl-^t LTIH^L/Co iwf Br- fft^*^ 
^>4i-il§fl.fcB«0)l«JK^i-^JS^&MllhD AT A^i-^ 
fc^tJt, iSDATAft-f-{ii^7 M^>>':^:^' 1 0 4t;A 

[0101] i^yhv-J:^^ 1 04{i. B^^^je^jtci^u 

ft t ^ U nv/^ N° ^ ^i^-f - ^ fdiycry i^cr^-Z'. WllWi 

Wm^ 1 0 3 J; 03*^>ixl.$fJffllfi-^T s f t (;a^UT 

{-ttafy^. $(JWi#Ts f ti±. i^yyw 

0 4 60>-7b^'n'yi?T-J)-g.i:W-5>I t t-C-g= 

{i, I d 1 :&UL I d nONflitOM^lKt-t^ LTMIBi^ 
[0102] >'^^ U 1 0 5 (i. Hfft 1 >-'5]-c7) 

X - ^ ^ igjgB#rBiorHi/c(tiBis-r ^ Mionm.mm.xh 

0. fflffll[HlKl0 3J;'9ifl^^^^§IJfP^t-^Tmryfc^^ 

''Tiil:! d l^c-V^L I dnc7)f*)^^iB'[f-t-&o lEtt^ 
I' dl^rV^L-I' d n t LX iiiJj^ti. 

^mm^^^^ 1 0 7 lzA:h^ii.^ . 

[0103] ^mm^^^^ io7ii. mimm.r'-^ 

•9. ^Otii:^jfi^(i. S^Doy l^V>LDoy n^il 

[ 0 1 0 4 ] MaiL^^c J; 3 tc. ^^fHSriSfflnrtl^m^ 
Stm*^{iJfetti«»rL I eizMLxaTcom^mt^^L 

iOi t iJ^ih . 2|s:iR-^tcy\7PX:l^tO«E&EPJn-ri.%^s 

tti(dfe t=5r ^if. jfem t # ^ffi^omji^ EPiD-r s 
m^hmtf^mtxhh. 

[ 0 1 0 5 ] ^--T, x-n\mizmtx. m=tw.^mT 
:H^m-hmmx% h . mm^mMimm-t ^izmLx 
x^m^L. A^^ti.i>f~^izm\::-xm'B:^vi'Xcr>m 

[0106] ^wxm^-n^^msiL-t^izm.Lxii., 

XSr^L, X-^^tlh'f—9\iZ)&t-Xm'MM&JVVX 
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[0 10 7] iyyhU-J:^^ i o 4 -< ^: u i o 

[0 10 8] xV'^';Hi^ji:Srfflv^^*^-^t{i, nm\% 

\ 0 6<50ai^3fi^DATASrT^->>;J';Hi-^'fb 

^-g> Mt \ 0 6eotti:^3g|5tcA/'D^-m 
^SrlSftixif^V^, ^ixtcPBiiLT^-f 1 0 5 10 

^Pfi-^^±§ll 0 7fc{i. M;t{fD/A^^IlI 
:^m&m)i^<n^^ . ^ifflfi^^Si 0 7t{i. mi. 

[0109] T-r^9im^m^^tzms.^m^^<^M 

M;c{f, mmmm^mm^ (vco) ^ 

sffl-c-^ , i^^stje i; T s c Emm^mtam^i^Mmm 

[0 110] zcf)^d^mfS.itK)n^^mMimm^ 

^'I•S^D o X 1 ^V^LD o xm. Doyl^ViLDoy 

[0 1 11] z:ix'm^<.fzmimmmM(^mmi. 40 
mimm'^m^xmmw^f^m<^-mxh o , ^is^Bj^ots 

RS^>ni.i><7)-rii^<. PAL. SECAM^r^^is'cT) 

[ 0 1 1 2 ] liLzimwMcom'f-mRvmmmm 

^at^owiTHi 1. 01 2^m^-^xmm-th. 
[01 i3]iai iti. (it rMiaa<?)m?-}S«— ^js: 50 



1 8 



^^■tm^mx-h?>. mi iizm^x^ 11 otim^igs 

1 1 liiM=F1S^ti^m'7-X-hh. 112. Dxl—D 

X 1 o{4. 1 1 1 ^mmt^r<zib<7)±tMm 

*fct;*l>. m^ifttli*^ 1 1 l{i, SMI 1 0±tc. X 

ij\^t,zmuzim.imi^tix^'^h < ^^i^^^fiisu? 
j<) . ^(^mi'mmmmm^tix . mi^mtrmmLx 

i^mnmD x 2—0 x 9(d. ^J^tfO x 2 . D x 3 
t0114]lll2{±. {±LrMEa<'D«^igSr#;t;^c 

h^. 1 2 otij?'"'; V nmffi. 1 2 1 5i^"aiSrr^ 

;ti!6<7)^?L. 12 2{±Doxl, Dox2, • • - Do 
xm i '9^-&§tl^'f■S1^T■&l>« 1 2 3ii:^'"U ■/ Km® 
1 2 0i:ffiiiS^x/::Gl , G2, • • • Gn30^^>^rl,W 
1 2 4 {±=S-*-?^t |3I-iBilS J: 

Lfzm^MTh^^. mi 2i,Z}5\,^Xii. a 8. 1 ItCif: 
t/::gp{4i:|i|tg|5fitc{±, ■Lti^<7)mi,zHLfzcr>bm— 

av^ti. «^j!i*Mi 1 Oh^i-xrix— b8 6<7)ra 

^- u 'y K mffi 1 2 0 * fii T I ^ -g. A^s^^f s <, 

[0 1 1 5 ] Ell 2l,Zi6\^X\t^ W&l 1 0 t 
Tl^- hS 60^l:{±, T'U -y h'«ffil 2 0 36«i^ft^>fL 

T V ^-1. . y -/ KB* 1 2 0 ii, S C KmM\i^M^t)' <h 

L r^iesc7)5i^^Ti: Lxmin^titix h^-^r:^ 

crMUizm^ t - A ^ -li ^ tzbb . tc>nJ-J!E L 

T lffl-roRj^60WL3&^'^ft^>ixTl^-g.« -y Y-oM 

w^WiWSLmtm 1 2 1:^ tJt c7)tciii^$ Of 

Sr^ftl. C i: T-^ . U >y K Sr S C EM^aiS^Ojll 
[0116] ^tl^'hSi^ 1 2 2 j-o j;V>-y Y^-Wm 

[0117] *Mc^iiiffe?^j£gaTii. S^fi^^ i^iJ-f 

JiJtHfSl ^-f >-4ftO^I)i|ft^Sr|5lB#tcEnJnt-So iix 

tcio. #«^t:-Acr)mm^c7)Hpj^^$ij^L. mm 

[0118] mMcomimfimmii.. ^^f >>-3 ysfeji 

ss^^BiTDfi!!. my&^Y^j>.m^m^-^xmm-^tLfzytT 
vy-^^-t LX(omi$.mmmm.mt tx^m^'^^'it h 

x-^ h « 
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[0 1 19] 

[0120] mmm i 
[0121] m^cfm^(^)imm&v^mm±. mi. 2 



LX. {it 



2 0 



[0 1 22] ^45. iai&l/|l|2t;i3ViT|B|tiB^T'^ 

i3 2miL::mMBafm^mM. i3 3(±Mii 

[0123] OTt. mf-mcn^wtfjm^mi . 2mf 
\3\,zx. 'o:Lmmz^-iX^sm\<zmm-h. 

EDTA:^ h 'J fJAJg 



DffS 5 0 Ac7)C r . 6 0 0 0 A(?)A u ^mk'FMM 

Lfzm 



•ir-hUiy'Xh (AZl 3 7 0^=3fX h^tM) ^ 
ii«LT. «Lr4^iaitSt^"«^«ffil 3 2 

13 2 SrffMLst o (*^«;ffiraPiL 1=2// 

m) 

10 X^-b 

J'iy/l'-Jx. >y h:^iO>f i^'a; >y h^B (Canon 

j-1 ov) Srfflv^r, «^^fl:ffi2. srait^o. 2 
1 (b) ) . ^f^Ltz. miz±Mj:m^mtzmmi^-(t 

J^^iy^M.a)m8 (JS^O. l//m) S:?^fl!ct/i (Hi 

(c) ) „ mzi^rfcomj&commm^ -y^miizmML. 

^M^t^>>''>i.60aMS:ff< Lit (i¥$2. ljum). 
[0 124] 
20 [^1] 



* 

7. 5 g/L 

8. Og/L 

2 8 0 g/L 

3 0°C 



X@-c 

±iBXfM^!g;tS^&:^M4' 3 0 0'CX-2 0^mmfS. 

L, PdSTPdOtS-fbt. PdO(5DMfi^:6^^>^«.» 30 

mm Lfz:\mM^x (>-r. 'mi^:h^K\Hzmtm h i ^ 

[0125] J^HiOXSt: i D , *g^ttK^ 1 3 1 (H 
1 3 ) Xt^ii L r^:^ciailSLt^'«i^«S 1 3 2 (Ell 

3) . »«ttjiM4 (HI ) m'kmmLfz. 

[ 0 1 2 6 ] . JiLhcT) i a LXi^Wk L tzm.Tm^ 40 

[0127] XtBW j; 3 (C LT^ia^O S C EMm-fiStti 
*^ ^Y^ML/cm^Jli 1 2 4 S: U TTl^- h 8 1 XtcEl 
^Litm. WKl 1 0O5mmX:5"t::, yx.~XTV~ 

hS 6 (;^7'5^.XM8 3(r)^m^z'^^m8Ah?<df)Vr\ 

-y'^8 5tim^^fixm^^ti^. ia8#BB) 

8 2Sr:^>LTiBSL. yx.~xyv~VSe. 3^#8 

2 , iJ T7°^- b 8 1 Oit-^gptc^ 'J -y VffyX^m?^ 
L. vtM4i^b-&V^Ji:S*#HM4i"C4 0 0°C— 4 5 O°CS^50 



^ T 1 0 ^l;l±M.m-l> i; XHm Ltz . t.fz^JTy\^~ 

h 8 1 ^tOSM 110 toilet) 7 U y V ijv X-Clf -5 

111 tim^SfctiiS-f . 1 2 2S.t>"l 2 3{i-eix^" 
^ix^ri*) is j;^XY:6rl^i]<7)ie^-c^ ^ „ 

[0 128] ^7tM8 4«i:. ^7 i?n-AC0^{i;^3t 
(a) l:S^t-Xh^-fTJK4ft^«fflL. ^fetCT'^-y^J'X 

b 5^ ffM t . ^ior»g|5t:#fem7tf*^M7p t . 

xmm^<m\^i^tix^^^m^^^±j&^t^hm4^m 

[0129] S;t. mym84cr)ff^mmi<zl,rM^^i^fV- 

^■^-y^8 5t)^mirt^h^. ^ ^^fW^-y ^ 8 51^. 

8 4^^M*. mm^8 4<D{f^mmmm<D^m^mm m 
my ^fi-^y^tmftii>) 2r^T»'\ ^com. aistK 

^m-ti>ztx-{¥mLrz. ^^-xTb—hset 

ti. S(c;^^8 4c7)Sm'l42:ieA6i,;ti»^, ^3^11 8 4 

(TinmisnzmmwM ( ths^ ) t^mf ^ix^^hh^ 

i}\ :^mtmiX-l±?( 1^ ^W'iy 8 5 ^7^x+^^mw\t 
^ ixtz (D f«'B& L >t „ 

[0130] fif«^ff ^1^. 
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[0131] lil±0 j; 0 tcLT^jig;L7^c;^f'^x^5§ (J'h 

TtCTSfML. +^=5r«^ ( 1 0-6T o r r ) t^^t 
Jtf*. ^:||^'hi®-FD o X 1~D o xmt D o y I'-D o 
ynSrfflt, tt^SjOiS^l 1 1 Ofli® 2 at/ 3 (0 
1 ) tC^NVL-X^ (04. ^NV1^X?SB^15V, Tl =1 

mf'i.\ T2 = 10m#\ 6 0#[1) ^fc'PJDL. Wmttff 

JK4 (mi ) izmm^m (y^~S:y^'mm) &M-rc 

[0 13 2] ^<50J; dtfl^MStt/im^iEfeaifPSii. 

tc. 1 o-sTo r rmmc^)M^^x\ ^^w^mmwi 

[0133] Amz. $i±mcoM^i:mn't^t:ibl,z 
[0134] i^JLhoi a t:^^£L/i3^^H3(7)-C]ii1l^:^S^ 

i D^^^'hiffi^D o X 1— D o xm. Doyl— Doy 



y ^ 9 6 t3l:k Viy.±tOftJ±5r epjn, f— A JJD 
X-yXmi'^.'k^-^Lfz, 

[0 13 5] ^CO^. ^^°^>'''>A7U«*±fi!c^]•^:■r'l.m 
ix^j:i}^ -otz, tfz^ mi^WciH^m v = 0. 0 4 %X''h -y 

[0 13 6] mmm2 

mmm 1 1 mm^z tx. xM-h ^za^f^mmn-^ms. 

SrfiVi/j; h1j^C0-{ yi^i^j: VmW ( E P S O 
NMM J - 5 0 0 V 2 ) tiZ^W L . M^J^Jj^^MSri'^K 

Lfz, mmM.y^m^}^Mimm^ti^:b^-ofz. t 

[0 137] 

mmzK-of^my^mw^m^'-^x . i&axhx'^^ttm 



< 



\,z < V ^m^SEiis*^ Srf^M-C' # fz . x'ommt 

l.z2:^^-S:ffai^J/'^<-t^Z ti)^X-^fz, 

[iaw<?)ffi#-^ciMHfl] 



10 



20 



30 



40 



2 2 



[01] *^0flo3iffl TSTf s c E Mm^isms^tfo 

^m:^^^5^-t«ji:0, 

[02] Jls^BJOigffl'SItg^ S C E Scm^Tc?) 

«jia&^t-^5i;W¥ffi0fc J: t^lff ffiH o 

[03] *^BHo s c E MmTfficms^ co«j^^^^ 

[04] *^BflOjiffliirt^^^mE»MS^^fetii«^ 

com^i^zmLxmmx'^ hmmy ^-s yj^ioMJitt, 

ft s mmmjB(^-Wii ^ ^^m^m . 

[05] mmmmmm^m^tzmm^mmc^^-i^ii 

[07] *^0J!cOjlffl b U ^ xidK Lfz 

tt^i!it7)-M^s^-rm^0« 

[08] *%BgoiSffl^tg^H^?^B!c^«c0^^^y 
[09] m3tM-^J tr^^5e0 » 

[010] B^tj^Bit^gtc N T s c :^r3<;co7^ u t-ft-f- 

[011] ^wM<^mm^m^j:m'i'&mc^)m-fmco- 

M^^t-«5t0o 

[012] *^B^coigffl Br«g^:iii«?i^^ao^v N° 



[01 3] 



50 



[014] l^*OSCESm^Sc£iJ*^» 

[015] imco s c E M-f SJcai*^ ^of^M:^&» 
[1$-^c7)iiB3] 

1 : mm. 2,3: 4 : 5 : 
"f-mmm. 6 : (^ST'Vl^i^-a: >y V 
^'i^'x-yh^S) , 7 8 : #«ttf»ll£7)1Si:=5r 
■SM, 5 0 ■.m^m2. 3PBlcO#mtt!iM4^jI^li> 

f *iiJ^t-|.^c46o««SEtt. 5 1 

m^T-izm^msv f ^ EPJa-rsfcs^omiS. 5 2 : *^ 

tilsbcom^iWi. 53 : Ty-K«ffi5 4tfl:J±SrEriJn-r 

^.T'.'Ai^OitlimiJI, 5 4 : 5 X D fetii 

I e immt^fzibCDTy- Hm®, 5 

5 : mmmm. 5 e : 7 1 : 

7 2 : X:^rfS]iE*f. 7 3 : Yyj\t]im. 7 4 : afflfs^ 

Mm^ifeai*^. 7 5 : ^si, 8 1 : ur^i^-h, 8 

2 : 8 3 : :^'^xmm. 84 : ^3^11, 8 5 : 
;?<^';W^''y 8 6 : XTP— 8 7 : ^SffiS 
^ . 8 8 : 9m^. 9 1 : 9 2 : 

9 3 : :^'^xmm.. 10 1: 10 2: 

HUES. 1 0 3 : $IJW[l]a&, \ 0A:l^-7VViyX^^ 1 
0 5:^-^ >';><^ U ,10 6: |31iBii#iJ-iiIllg&, 1 0 
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7 : ^mm^^±^. vxi5j;t'^ va : m.mMf±w.. 1 
1 0 : mf-rnxm. iii ■. m^iScttiR^, 1 1 2 : d 

X 1— D X 1 OJi. mlE«^J6:ail^^5riE^g-r.SJti>6c7) 

^^jlieiS, 1 2 0 : ^'■■ij y 12 1: m^^O^jlji 

-f-.|)fc<)6cOSrL. 122:Doxl, Dox2, ■ ■ • 



24 



Doxmj; '9 5:^^§l5'h4ffii^. 123 
2 0i:tiMS'tt5tGl , G2, 124 
1 : ^tt*^, 1 3 2 : (it 
13 3: 
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